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Abstract
The +230 Rikuu earthquake (M1.,) was generated at the eastern margin of the Yokote basin
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fault zone which was composed of four surface ruptures : Obonai, Shiraiwa, Ota, and Senya faults.
The Senya fault is a major rupture exempliﬁed by front migration of thrusting, and has a ﬂat-ramp
structure at the central part of the rupture. It is thought that the above-mentioned structure has
been transforming along the fault trace because the Senya fault has a bow-shaped trace with
changes of tectonic features between the northern and central parts.
We conducted a high-resolution seismic reﬂection proﬁling survey across the northern part of
the Senya fault and nearby tectonic structures. The obtained seismic reﬂection data were processed
by conventional common mid-point stacking, post-stack migration, and depth conversion. As a
result, it was revealed that the subsurface structure of the northern part of the Senya fault consists
of two major faults and complex fold structure in the hanging wall. The Senya fault with some
subsidiary faults is concealed.
Key words : Rikuu earthquake, Senya fault, thrust fault, subsurface structure, high-resolution seis-
mic reﬂection proﬁling
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Fig. +. (A) Shaded relief map based on ,/* m DEM showing the locations of active thrusts in the Tohoku district.
Active fault is after Ikeda et al. (,**,) (B) Simpliﬁed geological map in and around the Yokote basin. Surface geology
is compiled from Usuda et al.(+310, +311, +32*), Osawa and Suda (+32*) and Osawa et al. (+322).
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Fig. ,. Location map of the Unjono ,**. seismic line and CMP stacking line.
Table +. Data acquisition parameters for the Unjono
,**. seismic line.
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Operator length: +/*msec, Gate length: +/**msec,
White noise factor : /, Prediction length: ,msec
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A. Sweep frequency +*2*Hz.
B. Sweep frequency +*+**Hz.
C. Sweep frequency +*+,*Hz.
D. Sweep frequency +*,**Hz.
Fig. .. Flow chart of data processing.
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Table ,. Processing parameters for the CMP of the Unjono ,**. seismic data.
Table -. Mute parameters for the CMP of the Unjono ,**. seismic data.
Fig. /. Distribution of number of folds along a CMP stacking line.
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Fig. 0. Surface structure determined by time-term analysis.
(A) Time-terms.
(B) Velocities of second layer.
(C) Topography and geometry of surface low velocity layer.
Fig. 1. Optimum stacking velocities determined by velocity analysis.
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Fig. 2. Filtered stacked section (A) and post stacked, migrated time section (B).
¸¹º »
¼ 126¼
	
 
  !"#$%&'(
)*+ ,-./01%2345 6789
: +332; <		=><?@$A3
/ 
BC+3DEFG< H2IJ
KL45MNOP%$<QR
<+" ST !" ,.0 kmUVWXK
YZ[\]+3 ^_VW`abXcFdef
A" ST gKL + km0KL
45?Ph> Ki)<jkR>45?l
mFnopq23  !" 
&'(45*+ rst+!
uCNvg"!
 
wxy(z3 {|} 6~}; 
 	KK&
 !3!3 VWXKYZ[ 7
Fig. 3. Depth converted seismic section (above) and its geologic interpretation (bottom). Black, heavy lines and thin
lines indicate main faults and subsidiary faults, respectively. The lines are dashed where inferred.
KUVWXKYZ[
 127
 	 
 
	  	

 !" #$%&'( 

)*	 +	 ,-	 .,/0
1	 23	 45,/63789
:;< =->?$$@
$A!"#B C9D!"=;#	 
EF$G>H%IC
JK L&
;#M	 'NHO()&P+G

Q*	 +3/.	 R+,S-./;TU01VWX9
Y>Z2U	 -	 1	 0-03.
34[	 +32.	 5\01A]^6 _`;78	 
$9:	 /1	 +1-+2/.
Ikeda, Y., +32-, Thrust-front Migration and Its Mechanism
UEvolution of Intraplate Thrust Fault SystemsU, Bull.
Dept. Geogr., Univ. Tokyo, +/, +,/+/3.
Ba;<=b>?3@[AcBCDdE
F1!	 ,**,	 eGfgh01ijklm	 ?$HIn	
,/.p.
a;<=cBCDJKoL34[M_L	 +323a,
+322N5\01	 [OKPp jq&r	 s01!
"	 0	 213,.
a;<=cBCDtuQRJKoLM_LJKv
wS@Twxy[zUKV[b>?{|W
XY }Z[\~]	 +323b, +32/N5\
01 up jq&r	 s01!"	 0	 2+20.
a^\	 +3+-	 \_`Na6	 6bcnd
	 11	 +-*.
e? BfgcBCDa;<=dEF1
hiBj 4 M4kl{m
n o [upq l
 K^rstu_vw 4x
y@z[g{v|a^}D
ny@ ~	 ,**1	 R+,S0101R
0G>16 ,**-N : ('
	 6!d	 2+	 +*1++1.
	 +31.	 R .1Nd	 Rzi
	 +-2p.
M_L{iw a;<=	 +32*	 +320Na
6;601	 6!"d	 //	 13/2//.
 [	 +32*	 ,*; +, eDm	
,
  x<¡>r[	 +322	 ,*; +
, eDm	 ,
dEF1	 +330	 ?$6!"¢Y
6£l¤¥ s01!"	 +/	 +**+*/.
dEF13 q	 +332	 s01;Y/
x;
 ¡	 #$	 02	 0-1+.
dEF1Ba;<=0¦§ o¢
}|j 4 ¨j cBCD£K}
©b>?ª«¬6 ¤3 qM4
k­^v¥l®¦y@ ~	 ,**1	5\ 30
6¯(°	 5\01 u R0G>1
6 : ('	 6!"d	
2+	 31+*0.
5\01!"¯(°	 +320	5\01 ± ;²§;s
201¨/;T©U5zª«-;³	 6!
"d	 0+	 --3.*,.
´µ¬­l¶iª{®·¸¯y&°{±[
i	 +310	 ±²¹,³ e´bm	 + : /*,***,O
NDµ\	 ±
´µ¬^{ ¶­l¶i¨·¸Ly& °{±[
i	 +311	 ±²¹,³ eR+m	 + : /*,***,O
NDµ\	 ±
´µ¬^{ ¶­l¶iB¹	 +32*	 ±²¹
,³ eº»m	 + : /*,***,ONDµ\	 ±
{q#	 +230	 a6¼d	 6bcnd	 ++	
/*1..
Received November +-, ,**0
Accepted January +*, ,**1
e? º
U 128U
